Functional role of local angiotensin-converting enzyme (ACE) in adrenal catecholamine secretion in vivo.
The aim of the present study was to investigate whether exogenous angiotensin I (AngI) is locally converted to angiotensin II (AngII), which in turn results in an increase in the adrenal catecholamine (CA) secretion in the adrenal gland in anesthetized dogs. Plasma CA concentrations in adrenal venous and aortic blood were determined by an HPLC-electrochemical method. Adrenal venous blood flow was measured by gravimetry. Local administration of AngI (0.0062 to 6.2 microg, 0.0096 to 9.6 microM) to the left adrenal gland resulted in significant increases in CA output in a dose-dependent manner. Following administration of 0.62 microg (0.96 microM) of AngI, adrenal epinephrine and norepinephrine outputs increased from 20.8+/-13.6 to 250.9+/-96.4 ng x min(-1) x g(-1) (p<0.05, n = 5) and from 2.8+/-1.7 to 29.6+/-11.1 ng x min(-1) x g(-1) (p<0.05, n = 5), respectively. From the same left adrenal gland, the output of AngII increased from -0.02+/-0.04 to 26.39+/-11.38 ng x min(-1) x g(-1) (p<0.05, n = 5), while plasma concentrations of AngII in aortic blood remained unchanged. In dogs receiving captopril (12.5 microg, 0.5 mM) 10 min prior to AngI, the net amounts of CA and AngII secreted during the first 3 min after AngI were diminished by about 80% (p<0.05, n = 5) compared with those obtained from the control group. There was a close correlation (r2 = 0.91, n = 6) between the net increases in AngII and CA outputs induced by AngI. The results indicate that the local angiotensin converting enzyme is functionally involved in regional AngII formation in the canine adrenal gland in vivo. The study suggests that AngII thus generated may play a role in the local regulation of adrenal CA secretion.